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Abstract 

PROBLEM TO BE SOLVED: To correct the amplitude deviation and the phase deviation having frequency 
characteristics occurring between a transmitting and receiving branches in a radio base station apparatus having 
an array antenna applied to an OFDM communication system. 

SOLUTION: Correction values for correcting the amplitude deviation and the phase deviation occurring between 
transmitting and receiving branches in an array antenna radio base station apparatus are detected for every 
subcarrier of an OFDM signal. The transmission and reception weights are calculated every for subcarrier to 
correct the weights at every subcarrier using the detected correction values for every subcarrier, thereby 
correcting the amplitude deviation and the phase deviation having frequency characteristics occurring between 
the transmitting and receiving branches. 



JP 2004-72150 A 2004. 3. 4 



(i9)B*a«i*ff(jp) (12)44 1^ & ?S (A) (lDwwaun&w*^ 

^132004-72150 
(P2004-72150A) 
(43)£PfB W6*3S4B(2004.3.4) 



(51) Int.Cl. 7 Fl (ff) 

H04J 11/00 H04J 11/00 Z 5K02 2 

H04B 7/26 H04B 7/26 B 5K067 



mmn m *ts* n#iA<o<& 29 o l (± 31 m) 



(21) ttilW^ 

(22) mms 



#112002-224571 (P2002-22 4571) 
¥^14¥8H1H (2002,8.1) 



(71) a US A 000005821 

APsi??pmmA?pm 1 o oet* 

(74)ttSA 100097445 

#a± et» -xw. 

(74) tt&A 
(74) ftJIA 

(72j?6w# mm 

(72) %W# #± MM 



(54) [MOwS**] itftStfiflSS 



(57) mm 

mm 0 f DMais^sicT u-ryj-i-^mm 

IflETSo 

zmmm, ofd um^oyy?** u rmmm-rz 

o M89x^ hfcj;tf§{99x^ F^7^ v rmc 
x^ h U Ttttli JET S C ?\ SSIS7^ 

GUM H 1 




(2) 



JP 2004-72150 A 2004. 3. 4 



[ # I t I f * © ffi H 3 
[If *H 1 3 

O F DMfi^M^TmftMfiTSfc&©3Mfi7x^ f^fffitSgf^x^ h » ffi gp 
fc, WIB3Mfi7x^ h fcffilET 5 If EMfEU ITU < Slfiffi lEffi^ U gp t , MIB^fi 
7 x 4 V Z M I B ffi IE ffi T? ffi IE Z fr 5 m fi 7 x ^ h ffi IE gg i: % M T § C t Z # TA t ? 5 & jjg 

[if *H 2 ] 

0FDM{i^^^oTfg^ttM{irsfcfe©3g{a^x^h^»m-rs)M{9^x^h»mgp 

i: , fu IB g fa 7 x ^ h £ ffi IE T S ffi IE fit * 1 2 « L T 43 < }M fi ffi IE ffi * ^£ U gp £ , M IB }M fi 

7 x ^ h £ Iff IB ffi IE ffi -e ffi IE * fr 5 IS 7 x h ffi I gp £ s & fi T 5 ft $8 x - # ?U £ £ fig 10 

t s sif - # ^fiScgp i: , mmmm ? - z ^i&ffifr z mti is ft % mm t 1 - $ icft l r mm 
m m 7 x ^ h « xe gp ?> m tj 2 n s at ft 7 x 4 v t s * # u * tf o m m © m & # ft & » m 
t, Mmm&ttifmwmv&^m^KftLTmy-v^mm*nomik(Dmw;my-v^ 

[if *H 3 ] 

lSC7>f f «?A^tfiicSnS7b-7yf f LTO F DMf^SfoTgll 

tift8»«i«i8fic*^T, fi^tt^M-rsfcfeo^M^x^h^ptfi-rssM 
h * ffi t , iff i b a m y x -y h * ffi ie -r s ffi e ffi * ib ii l t *s < m fi ffi ie « * * u 
gp w ib m m y x j h « m ib ffi ie « t? « ie * n ? m ft 7 x ^ mi ie 3 1 , mm?%mm 20 

x-*M£j£-fSSIfix-*£j?Scgfl£, KHB3Mfl7*-^^fi8a5^effi**nS3S#f*- 

^ t *f l t w ib m m y x ^ vm^m^^^fi^ft^mmyx.^ ht'i».#i^f^ii© 

m & m M m m 0 
[fi *ii 4 ] 

WfBS!{i?X^hfrtttgflT?H;, O F DM|^Ot7*t 'J 7Si^i^I-< h^f ffiLT 30 
fet, W IB S ^ x J b ffi IE gp T? , Iff IB 3S M ^ x J h » fti gp -p » ffi L }M fi •> x h K 
WLTffifBSfiffilEffi^^UgPTfB'ti^nT^SffilEffi^ffl^T, it 7" ^ U 7 « K ffi IE 

* tt o c t * # is -r s w * ii i t 1 / s 3 © ^ -r n tc ib « © » m m % ^ s m 0 

[ff *H 5 ] 

fff IB S fi 7 x J h W ffi gP T fi , O F DMfSfCfilf iEff^lISt^fJLT, * © # f J L 
fcfifit^ftt^HC^^+f ^tMLTlooSi^x^F^SfflLTfet, Iff 
IB JM fi 7 x ^ h ffi IE gp T fi , fff IB M fi 9 x ^ h W ffi gp T? * ffi L Tc M fi y x ^ h t ft L T M 
IB S fi ffi IE ffi ^ ^& U gP T IB '» 3 ft T ^ § ffi IE ffi * FH ^ T , # ^t 7 + -V U 7 (c *f L T ffi IE * 

ft o d ^ * # $ -r s fi m m 1 71; s 3 © ^ t* ft tc ib « © jft s a ±ffi m m m a 

[ If * II 6 ] 40 

fff IB m fi ffi IE ffi * -E y B T? fi , OFDMifO^U-^+t'JTCjfbT, M IB }M fi 7* ^ > 

f - © ib tc 56 ^ -r s n fi@ fa it t ii ffl fs it * ffi ie t s « ie « * ib it l t *s < z t * # m t ? 5 

If *il 1 75M 3 ©^Tft^fc:IB«©|ffi,®a±fijmSMo 
[ If * II 7 ] 

M IB }M fi ffi IE ffi ^ t U g|5 7? fi , OFDMi^Ci^SSiSSUtlc^lILT, ^©^SUL 

tc ^ « « fc # ft -r s ^ a © ^ 7 ^ * u 7 1 *f l r , w ib m fi 7 ^ > ^ © n t % £ -r 5 *s 

fa M i: ffi ffl fa M * ffi IE f S ffi IE ffi * IB '» L r < c t * m m t f 5 If * II 1 7i M 3 © ^ T 

ft k ib « © ^ us a ±fi m m m * 

[If *H 8 ] 
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m m y x 4 v ii ie m -v n je s n tc & v y * + u 7 © m m y x -r htiD, ^^turs 

[ If * II 9 ] 

;W9^M-f5A/DMgp£, iff ib a / d m. m m © tH * r s> * jvm % k m l t 7 - u 
y^y^vMmmfrttiimnm<Diiitii9^tAtiL, m m y ? y f- m © m m m it ts £ if & 

ffiMfcffilEt-SffilEffifcfcfflTSEffi&JSgffilEffil&ffi^fc^T, M IE 3M 18 ^ IS *§ © 

ss gp ^ s iff ib 7 > t- -r * ? * m <o n l t b g if ie 7 ^ > ^ to h 0 ss gp t *s m l t . m ib a 
n s 7 - u x s si l tc m ^ «t r? d © & l tc g ia 7 ^ y -t- tc 43 it % a * # it ?a » gp © jh 

Ai^^AALT^ MIBS&ttW-M»gP©ffitj{8^£S*£ET, MI3M7-yx^g§ 

^ » gp © is ^ © « Mu « « ft l , mtzmmttiLmommMgitm^r. c © is ^ 
11 ie -r s 11 ie is * » m l , m ih g m ii ie m * * y gp k 13 'tt l t *j < c^Mit-rsif* 

H 3 lc!B»©M«*iiSgo 
[ff M 1 0 ] 

it$2ii^7>t©^TtMLr, w*s 9 1 1 b « © if ie « ir a it, mmmmm 
ie fs * -t y gp t 13 it l t *5 < c t * # sit t -r s is * 11 9 k ib m © m m m m m m m „ 
[ff m 1 1 ] 

MfEIIft©7yx7"*?©M^tt2gEtcltft©lt^#IE¥ISf M IB II ft © « 77 5t IE ¥ 

11 ft © 11 ie 7 ? y f- m m m ss mt , tfttRmKnm&'fvv'f-mmmt&mnmtim^&TV 
z ;ni ^ t s » ? % 11 » © a / d £ m , M ib 11 sc © a / d m » gp © a fi t "J & ;Wi n 
KiiLxy-v x.m#&fi?m#.<Di$my-v x.m#mwmt. MiBiift©ffia7-yx 

mm^^mjEmmm^K <t o^ta EfciiiEffl^iB'itETfc< n ^^#tst^-rsff*ii3^ 
m 8 © ^ -r ft ^ tc ib « © & te a ±fi m s b c 

[ff M 1 2 ] 

it?a»gp©tti^{i^^a'*^ lt, tffiE^3a7-yxs^^»^©ffi7j{i^©fi^^{uig 

SOFDMi§©^^+f VTStftffiL, M IB jg ^ t 14 ffl © « tH S H * ffl ^ T , MSB 

i i tiai©i8i«Mgg 0 

[ If * II 1 3 ] 

ii ie m % m m l t , m ib m m n ie m * * y gp t ib h t s c t * w % ft s if * 11 1 1 k ib 

loisiaigi. 

[ If * II 1 4 ] 

M IB II m © 7 > f -f « ? © iS f« tc IS g b fc II & © « ^7 ft IB ¥ S i: , M IB II S © « ^7 5t IB ¥ 
St i D 5t IB ^ ti tc fit fr> £ l^*MLT(H*t5$l®X^7fi:, MIB^1©X^ 
yf^SdlASnSlfSAALT, »IJI»»Efe^T'>ft< i: fe JS S % i£ « ^ R 9 II 

jEy^y^-mm^^mt, m ib ii ie y ? y =f m m 0 ss gp © m * it ^ * x 5? ^ ^ m ^ t ^ « 

TSA/DMgP^, MIBA/D^gsgP©m*x^^;H8^t^LT7-yx^S|^R9 

K3i7-yx^gi^*gpi;, ifEis©ii^7>ttfeits®7-yxistsicDi 

^ 5 lo*lKLTtllAtSl20X^'yfl:, MIBa)l7-yx^Sl?||»gp©m77{8 
^^MIB^2©X^^^^?)©{8^^A*LTlliEfB^^mTSaSajS^lliE^mgP^ 
MIBSISIIiEffl^ 'J gPTlt, MIBjaSftJS^IHEfflf^mgPt J; D f^m L tclliEffl 
IB It L T *j < d ^ * # IS ^ T 5 If * S 3 7J M 8 © ^ T tx ^ tc IB « © Sft IS » ±ffi M S « 0 
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[ m * m i 5 ] 

m m m 1 <d x ^ v 1 mmm 2 <d x ^ v ^ & , ^ugi^^yf tiRtsi^tiiL 

[ff *H 1 6 ] 

ffilBJ^MMffiiEffiftffigPtt, ffi IB H 2 © X -Y >y f- © ffi ^7 18 ^ * S *P ^ L T , ffilBM 
fff I H S CM i: ft IB © ft ffi S * * ffl ^ T , Iff I H SI is 7 =j > f- W © ® (i fa M £ ffi ffl fa it M IE "7 

ztitjEmttwm-rzz: tttftrnt-r zm&i% 1 4Sfemsai 5 1 ib « © is m ±ffi m e 

Bo 

[ff *If 1 7 ] 

ffilBSfSx-^MgPfr^CffiTjx-T^ffl^T, Mi IB Jl K Sc JS &■ ffi IE ffi ft ffi gPE *3 ^ T 
ffi IE ffi * ft ffi L T , fff IB S fa ffi IE ffi * -t U S$ K IB 'tt "7 3 d £ * # IS £ "7 S If * M 1 4 £ f B 

« © is ng m m m s g o 

[ff *H 1 8 ] 

7 7 7 r « ? P^S ^ £ ffi IE "7 3 ffi iE ff « I B H L T *j < iM fs ffi IE ff ?U y. t y gg £ ff * , fff 

ib si it 7 x ^ mi ie v tt , M ib m is 7 x 7 h w a gp 7 * ffi l £ si ft 7 x 7 h c *f l t m 

IB SI f§ ffi IE ffi ^ -t 'J gp 7 IB II £ ft T ^ 5 ffi iE 7 ffi IE T § d £ £ ira A , ffi IB SI 18 ffi IE ?U ^ 

* y gp 7 is is s ft t 7 § ffi m ff n r* ffi E 7 s c t * # m t ? s is * ii 3 77 m s © ^ -r n ^ 
t ib is © m m m m % m m 0 
[ff m 1 9 ] 

!& ib m is ffi ie n n * * y gp 1? « , oFDMi^o^t^+ty/tsiT, se^uft, 

7 > f * ? M IS ^ * ffi IE f S ffi IE If yiJ * It * L T t IB '» L T < d i: # St t T 5 ff 

*si s ic ib « © is id m in m m » 

[ f f * II 2 0 ] 

ffi IB If ffi IE ff ?IJ ^ €■ y 35 7 tt , OF DMt^Cl^SSI^II E » SI LT, * © # SU 
LftSafit§ftt§IS©t7 + t'J7tJtLT, S^^Cfc, 7 > r ^ * ? H ,!S ^ * 
ffi IE T S ffi IE ff ?ij « If * L T t IB tt L T < d££M£TSff*3H 8 E IB « © M IS 

[ff M 2 1 ] 

s m l it ^ \c ft l t « t] * m m 2 ■£ , is 11 ib s » k *j ^ r ^ js: < t^mmmmm^no 
&&.<D%m%kmMm®&£, M ta s a © § is & is m 0 ss gp © m tj is ^ * x ^ ^ ^ m ^ k m. 
m r 5 it k © a / d m m m t , m ib « » © a / d ^ m m © a ^7 x ^ ^ ^ tc ^ l t 7 - 
v x.m&*fi : jm$t.<Digmy-v x.&&mn®£. m m m wl © m m 7 - y x ^ « m w ^ 

Bffl^^tiSSiOf^^fflt-TSi^x^ F^I^tSfS^x^Mfiiit, M IBS 
m 7 x ^ h % ffi IE T 5 ffi IE ffi £ IB H L T *j < § 18 ffi IE ffi * * 'J 35 1 , ffi IB S im 7 x ^ h Z 
ffi IB ffi IE ffi -e ffi IE T S § 19 7 x ^ h ffi iE gp t , ffilB«i(©a)i7-yxg^M»gP^S© 
tH 7J 19 ^ E ^ L T ffi IB S IS 7 x ^ h ffi iE gp ffi 7J £ ft 5 3 {8 7 h? S * it If * ff 5 M 

^(DM^nifmwmt, mmmwojm^uifmw^ojmiimn^^^r^sisf-^^^ 
m*mn s d t t -7 §*si«igg„ 

[ff *H 2 2 ] 

ffiIBSI8 7x^h»ffigp-(?tt, OFDM|^©*^+ty7SlcSi^x^F&|ffiLT 
ffiIBSI87x^ hffilEgPTtt, ffiIBSI87x^ h»ffigpi?»ffi LfcSI87x^ h E 
S LT, ffilBSISffilEffi^t 'J gP^IB'lt^ftT^SffilEffi^ffl V^T, t^ + t'J7«tl 
lE^ff o d fc-rSB *S 2 1 t!Ei©iil«IiIo 

[ff M 2 3 ] 

ffiIBS«7 x^ h Sffigp^tt, O F D Mfi^Cf^f ii^lit^ULT, ^©#S0L 
ftf «fltlffttSSt©^7>+'J7(c:»LT l^OSfg^x^ h^f ffiLTJst, ffi 
IBSI8 7x^ hffi!EgP77±, ffi IB SI8 7 x 4 V W ffi 3 T* W ffi L tc S 18 7 x 4 V K ft L T , 
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WKMffilEffi^tyffi^KHSftT^SffilEffifcffl^T, #^t7*^ U 7 t if L T i IE 
*ff a C t*&nt? S» M 2 1 tfEfccDMMMSMo 
[ If * II 2 4 ] 

fu IB St fit II iE ffi ^ t 'J S3 T « , 0FDMi§C#t^ + t'J7lcSbT, Si^7>flBI 

2 1^523 ©l^f ftfrKK«CDta«lSifijagBo 
[if *H 2 5 ] 

fu IB St 18 II IE {S ^ * U gp-pf±, O F D Mi^Ci^f SS^lit^ULT, ZOftfflL 
ft IB Ii it * fit IE T 5 II IE ffl «• IB 'It L T < dfc*#«fcT5fi!:£Si2 1 L < If S II 2 

3 fa m © & Hi a * m s § „ 

[ If * II 2 6 ] 

mm&mfrtt if mm mt-iz, mmismy ~ v x.^mmwm(D & im ^ km l x , m ib st is 

7 x ^ h ffi IE m x n ie * n & & ^ 7 ^ * y 7 © st m 7 x ^ f t * t> , 7 * * v 7 m k m 
frttifttn 5 d t*&nt? sit*«2 1 s 2 5 © ^ -r ft ^ t ib m © ft! is a ±ffi ji s « 0 

[If *n 2 7 ] 

a w t * s {9 ^ * % r 5 aw t gp ^ , m ib a w m *t ^ £ m & s © is ^ t *f l t m 

I t » ne m w. k m wl » $ « * ff a * h & $ m m » k ^ t a ^ -r s 11 ie 7" 5 > f - & *§ 0 
m&t, w ib a qs m n m & 3 ^ e> © a *t t st n 7 5 > ^ e ** it s m ib js» k a 7 - y x $ « 

8 * © tti 7j it ^ « a 73 l , § « 7 v > f- m © jg n m m <t tf a m m m * 11 ie t s 11 ie m 

% mmmfo^mjEmmtiimttm^x , ib st « ^ m @ m m ib 7 y r t- * 

? £ UK D ft L T\ ffiiE7 7>^»^0SSg^^tii7j1-§ffl^^itgttfjlBS{i^«IS0?S 
(c IS ILT, W IB m & JS «F If IE ffl 4ft ffl BP 7 tt , C © IS Kg L fc St fit 7 :7 >f E *J It S flf 
S7-yx^«?g»gp©tfl77fl^feJ;^tfj|Ba-*{i^|g^a5^^©fi^^A7jLT, M IB 

m tum^^ia l, tffiB®(iii:jits©^ffliss^ffl^T, c ©ffl^iiiE-r s 11 ie fg ^ » fti 

L , Iff IB St fit II IE fi ^ ^ y gMc IB tt b T is < c i: * # 9t T S It * m 2 1 K IB « © M B a 
IMgi. 
[ff *I1 2 8 ] 

II ft S SS 19 7 5 > ^ © ^ T ic ft L X , If * II 2 5 \c IB « © II IE ffl * » ffl b T , M IB St fi 

ii ie m * €■ y gp tc ib it l t *j < ct*^ttt5i*a2 5 ic m m © *§ a % m g b 0 

[If *n 2 9 ] 

o f DMmn*m-z>T&m%i tmmt zmmMmmmmicis^T, ®mmfrt><Dmmt%. 

it61»07^ft*?i!i«5iSSn57l/-7^fti 1 M IB 7yff*?f St ML 
IB 7 y 7- i- m ? © 3£ fg |g m Z ft tc II a © X ^ -y f - ¥ S i: , M IB II © X ^ f - ¥ K ^ 6 

e }M * ft 5 tfj ib 7 > f - y- « ? t s ii l tc m % k m l x n tj ^ m m z & , mmmfa&Kis^ 
x & K < fcfcjg&SK^&fcfTaifisosM&iiimKSBi:, m ib ii ssc © st fa ^ m © ss 
© m /J is ^ * x ^ ^ ;ns ^ k m. m t 5 ii » © a / d ^ « as t , tfj ib ii m © a / d m. m m © 

ffi77ri>^;H8^tMLT7-'Jxfl^f^lS©al7-'JxSIIfgR, Iff IB II 

m<Dmmy-vx.Mmn&frzmt!2n&m&(Dm%%m^T&myx.Jhzwm-rz 

S 18 7 x J h W m m t , Iff IB St 18 7 x ^ h £ a IE T S II IE fi * IB It L T *j < § {8 II IE ffl ^ 
tygp^, tfjIBStf87x^ h^tfiIBIIiEfB-p||iETSSt{87x^ MliE&Pt, ffjIBUS© 
K3i7-yx^«M»gP^5>©ffi7j{i^t*fLTtfj IB St fi7X^M|IEa3fr?>tti7j£ft3 

s?i87x^ h -emfrttif&fi o mmtDm^nifmwm t , tffiBiia©a*Mit^»sp©m 

77 {8 ^^^fiScTSS 18 r-^-&fiSSPi:,W IB St {i7x^F*tfd^t*5 It SfgftftEWTS 
tffg^fijffl LTfg^ttJMlit- S tci6©^{87x^ h^f ffltSgf^x^ h * ffi gp t , M 
IB }H 18 7 x h % II IE f S II IE ffl * IB 'It L X < SI 18 II IE ffl * Z V BP i: , M IB }M 18 7 x ^ 
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{fx-^^fiScgPt, Iff 1 3 18 t* - 7 £ fi£ SB 5 ffi * * ft 5 ii 18 t* - 7 t *f L T M I B }M 18 9 

A^mmt, iff ih d / a mmm © m * 7 7 n 7 is 7 *f l t & h js & a 7 a m. m # n 
[ 56 © m % m ] 

[0001] 10 

[ 56 m 7 m ? s s « # u ] 

*f i(±> B5a/fii^ffl#i (Orthogonal Frequency Divi 
s i on M u 1 t i p 1 ex i n g , OFDM) # S * ffl ^ *ft IS M 18 7 X 7 A © IS $g 

liisf tits <dx%> <o , w k , 7 is - 7 > 7 * m ^ rc m fa 14 m § 18 s m 7 h -r 

5 fe © -p <fe S o 
[ 0 0 0 2 ] 
[«©K«] 

OFDMSffl^ftliSStfEOJienT^S. Sfc, h77^y^§M©mi)7 
iil'J7BS^, 7 $ fflJ l± * if * a W £ LT7^'7'f^7*7U-7yftSIOMW^ 
ff t> ft T ^ 3 o f LT, c©0 F DMJStl3ltS7^7°f^ 7"7U-7yftSf©i 20 
fflffaSSttTfc!), ^<^^iS2tiT^So M A «\ * «D 1 o (c # H§ ¥ 1 1-205 
0 2 6 ^1^85, d © & f B © ^ 00 T? fi , OFDMt7+ty7©IIiiBi:, 7 1/- 
7yft07yfti?raBtlcStlfi-)X^F^f fflLt, *7*+t'J7«tl» 

[ 0 0 0 3 ] 

[ 56 H£ ^ » $ L J; a 7 3 IS S ] 

ft © H3 ^ M (c «fc S ffi * K ffl 1? tt , it 7 + •J7fiiclf7i^ hfcJ;y'fi7x^ h%M 
StSCfclcj;!), it 7 * + U 7 IS & ft P^ PI 7- IS 4 7 3 £ ft 14 tT - A 7 * - 7 © 1* ft £ » 
?B 7 3 d tt nT m X & 3 o L^L^ # £ § ffl 7 7 7 7 M K 7 T S ff II M * 14 IB II M ^ 

stsi^tti, fiSc l fc tr - a - 7 f* 3f a © tr - a - > t r ft r l s 5 0 # }M 30 

3 H 7 7 7 7 7tt , 4ft m JH S ft 0 SS a? E ^ T ^ < © 7 7 P 9 * ? E £ D * fiic * ft S 0 C 
ft 5 © 7 7 n 7 « 7 77± , If ©IftitJ; D #tt(c(f 5of ^514 L, S fc , MI H © rS 
fi J f>I^MfiD)g3fi*2(c«fct)#ffi*'SS!ibTbS5o c © <t '3 % 7 7 n 7 * 7 © # 14 K j; D 
, #S§i7*7yfltl5^Tli, IS fg • ffi ffl fa M ^ 56 4 L T L 7 5 0 # (C , O F D M {8 
^ © 7 9 % J7 ^ « 18 ^ 77± , # 7 7 y 7 Pa! © SI lig • fiffifiitl S ft # 14 ^ 7 U S d t if* 

m 7 e ft , d © is t a 7 7 * * u 7 )a w. ft s tc tr - a 7 7 - y & 7 ft r l 7 o d 1 1 * 

s 0 

[ 0 0 0 4 ] 

C©±5aiI^»9itSt<DT'feD, 77-7777©^ 7 777 PeS 7 M 

ffi ffl fa M 56 7 l fc « ^ , tEcoii-ffi ffl mmicm m ft # 14 # s s ±1 ^ 7 *j ^ r t , 40 

P/t M © m fa 14 - h 7 7 - y * ff^ fig 7 S d £ rT flg t 7 S lift *§ S ±til M S « * S « 7 5 d i: 
[ 0 0 0 5 ] 

[II^SatS/cfeiDfg] 

* 56 m XI* , 7 7 - 7 7 7 7 © # S § F8 7 7 7 7 K fc7 j- 5 M U U BP © # 14 * « 7 7 5 ffl 
7 ffi S: IB H L X # , » ffl L fc S S im 7 x 7 h K M L T II 7 ffl 7 7 D « 7 * 5 d f: 7 , 
fl©iSf E^i;^^y^f ltS„ * © EL O F D M {8 ^ © it 7 7 + U 7 » 7 || 7 
fS * ff * 7 S d t & X # S o 

[ 0 0 0 6 ] 

* 56 K Xl± , 7 7 - 7 7 7 7 © # S g 18 7 7 7 7 7 fc7f 5 Ifft jjg © © # 14 © l£ z> o # ^ 50 
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5S£tS#^7yfWfZ)II-tfflIiStt(llL, £ © fl" M £ II IE "t § II IE fi If 3¥ L 
IB tit L T ft < o * © RS > OFDMf^Ct^^^yTftlcfttfltSCi:?, t^*t'J7 
«tcMiEffi*tfWrsci:^-ef?S 0 ^ LT, ^©IHE«ffl^T3!Sfi7x^F-£|fIE 

l , mn*m&ttvr t\c& *) , 7 ? y f- m k m m • &. ffl fa m # $ tc « ^ & ^ t 

[ 0 0 0 7 ] 

[ is m§ © ^ si © m m ] 

* IS HI! ©If *il 1 3 l<: IB t£ © fi 0J? « , S»©7>ft*?^5ii*nS71/-7> 
{i-rs/cJ6©^{i^x^h^*tHTS3S{8^x^h*m^i;, fffI3}Mf8 7x^h£;||iET 

s 11 ie fi * ib it l t *s < m m 11 ie fi * u sp e- , M ib m m 7 x h * m t b 11 ie fi -z? 11 ie * 
ft t m m 7 x 4 v m m 7 x ^ h 11 je %t , m®^ %mm?~ zmtt^fc^ %>mm^~ $ ^ 
tff is m m t - # * is ^ a s ft s s fs -r - # £ *f l t m ib jm is 7 x ^ mi ie 
i^5ffi^?ngii^x^ h -e s * # it * ff ^ if m © s * ft it & » e . m e s * # it 
M*@P©tfi7j{i^^^LTai7-uxs«^it5ffis©aia3a7-ux^^ (1 fft) 
mme, fa is 1 f f Tmnm<DitiJii9^ttTi-u vm^ic&mr zmmom? n>/7 
i-u? ( d / a ) m. m mt , m ib d / a m. m m © m -h 7 -t n 7" is ^ k m l t is m m m m k 
mmmmm^ft^, 3= tc « # m m * e m s & » t *? ^ r » ^ -r s © 11 ^ m m 0 sg 

£ , WfBS{i7^y9 L ©ttS^fI^^S^I^-t§ffifB«^©7>xt-*?^«x.tct©Tfe 
D , 7U-7ytt^ffl^T0F DMi^^i^ttlftSil^tfc'^r, il^x^h 
£ffiIEfi£cfcDffiIELTSfil£-AM£ft5E^M1^£W-fSo 
[ 0 0 0 8 ] 

* fi © ff * m 4 £ IB fc © IS 93 ft , tff IB 7 x ^ h » m §f>? ti , OFDMf^Ctt* 
t'J7«tSf^x^h^IffiLTt;t, tff IB 3S ffl 7 x ^ h If I ? B , tff IB }S fi 7 x ^ 

h w m ^ -e * ffl l tc ss m v x ^ mc«lt, tff ib « if ie m * t u gfl ? ib « * n t ^ s ffi 

*J «fc HIE « 0 F D M m W © it 7" * + U 7 m K It 5 t ^ o \f ffl * tt S 0 
[ 0 0 0 9 ] 

* ii © ff * s 5 (c ib m © is « , tff ib m m 7 x ^ h » m m v a , ofdmi^bi^ 
m m * m m k % so l x , * © » s 0 l tc ^ w n k & ft t % m m © it 7 * * u 7 c *f l t 1 o 

©}M{i7x-Y h^r^ttl LTfc't, Iff I B 3S M 7 x ^ Ml IE 3 V It , tff IB m IS 7 x J h W Hi 3 
X W ttS L tc m \b 7 x ^ hlc^bT, tff IB ffi IE ffl ^ * U T* IB It £ ft T ^ 5 II IE fi £ ffl 
^ T , # ^ 7 4^ ^ U 7 K ft L T II IE * ft 5 C t t L Tc fe © t? D , }M ft 7 x ^ h © IS £ f± 
O F D Mfg^^SfertC^flJwSST-ft^, ffllEii O F D Mf§CDt^*t V 7 t$ \C ft o 

[0010] 

* 18 HH © ff * S 6 \c IB K © 58 HB , tff IB 'M IS M IE ffi ^ ^ U V , O F D M is ^ © # It 7 
*t'J7t?ftT, ^ IS 7 ^ > ^ m K f§ ^ T 5 t§ m fiH M £ fi IB fl M * II IE T 5 II IE ffl ^ IB 
tit L T < il££Lfc&©T?fcD, II IE ffl fi m m 7 v > i- M © fi m M ^ fu ffl fa M ^t 7 

[001 1 ] 

*f§HH©ff *II 7 tlB«©Mtt, tfflBSfiffilEffl^ 'J gp-Ctt, OFDMf8^©f8^# 
S^K^fiJ LT, * © ^fU L tc M ft (c ^ ft T £ £ft © It 7 ^ -V U 7 (c *f L T , }M 
f8 7 ^ > f - M tc f§ ^ T 5 S fig fll it t fi ffl fa M * II IE T 5 II IE fi £ IB tit L T fe < Z t t L k 
© T* ^ If IEfi(±^fi7^ y^P^Cfi^fliM tfulBfHM^ O F D Mfg^MfHW©^ 
SU # S » fc II IE T 5 fi Tf 3d 5 E ^ t ft ffl * W T S „ 
[0012] 

*f895©ff *S 8 £lB«©f8HJi«, #a*#lt?6l»BP?l±, MIBSfSx- ^ £fiS8Bfr S tE 
77^ftS^fSx-^t*fLT, tff IB S fi 7 x ^ Ml IE T~ II IE £ ft fe # ^t 7 ^ ^ U 7 © }M 
fi 7 x h (c «t t) , t ttt U 7 fiilcMfeH If %t ft o ~c t t L tc fe © 35 t IS r - * 
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© m & n if * -9- ? * * u 7 « &c fj a t ^ -5 \f m * # t s 0 

[0013] 

*M©!f *if 9 tEi©^IH, MM 3 £lB«©MMMSBt<:*5^T, 

fff IB fit IE 7 5 > x M ft 0 SS SP © ffi 77 IB * x ^ # ;!/ 18 K ^ & ? S 7 x n ^ / x S> * ;l> ( 
A / D ) S g| gp £ , Iff HE A / D m. m gP © tH * x V Z ;W8 K *f L T 7 - U x ^ & £ ft o M 

(fft) mnmt. mm? f Tmwi$<Dmtim^ tmim?? y^-o^mm 

> xr *xM 5 ft L TB® If IE 7 5 >xM©?§gP fc SIS L T, M IBS lEffi 
& fflgBTfct, d ©IS II? L fctftlT* MfE F F TlfS*^ffl^?nS7~'JxfIL/:i^ 

*j «t ri d © is m l fc m m ? =? y f - t *j it s m & n if m w m id m 77 m ^ * a 77 l t , m ib m 
& n if m w m © m fi m *t * m m t l x , m m f f t m m m ^ s © is ^ © s cm t a ib * m m 

L , M IB S CM i: ffi IB © tk ffi IS S * ffl ^ T , c © ffl * *f I ? S If IE fS * » ffi L , fff IB m im « 
IE ffi ^ * U gP ic |3 It L T *j < Ctfclftfco-PSD, II7'7yf^ffl^TSi77>f 

m © is m m i: fu ib m m & & m l t m i fi * * m l , ib it l t *j < ti^ffffl^tts. 

[0014] 

* f§ © It * « 1 OKKKfiDfBHBtt* ISfe§3i^7 >f (D^Tt^tLT, It * S 9 (c 
IB«©ffliE^j£*ffl^TffiiEffl**W IT, IfffBSMffiiEffl ^ €■ U i! (c IB'tt L T < d 20 

tbfefefiD-pfet), ^ t © a 7 5 y x h © m m m m t a m m m * ib it t s t ^ 5 ^ ffl « 

[0015] 

* ft 0£ © it * 11 1 1 k ib « © m m it , m * m 1 ^ ^ it * m 8 c ib m © « te a m m m m k m 

AT, fffIBffiS©7>xx«x©Jfi^t^BL/£:?IS©*^ / 7>lH¥a^, WIBffiS©«7j 
^ IE ¥ IS t *J V T 5t IE * n fc fl ^ « A 77 L T , aft«JS»«fr5^-;os>KJSig«fcL< 

t± * w m m ic m m m m » * fj *> * h © » te s s » t ^ t » ^ t 5 % k © 11 ie 7 5 > x 
» is 0 eg , w ib ffi m © « ie 7 5 > x » d 0 s§ © m ft *t § 7* ,1 {§ ^ ^ ^ m -r s 

aSC7tn^/f-7?A ( A / D ) £ » g|5 ^ , KflBSROA/DSSiaSfiDffi^T*^^;!/ 
i^t^LT7-'JxIi^ff3 1S©Il7-yxgl ( F F T ) ?g * §P i: , fff IB ffi ft 30 

© f f Tmwm<Dmtim%tmK<Dmm7 7v?K%vzmfrttvmw.m<Dmtim%*x 

77 LTffiiEffi*ttffi-r SSia»JiS«FffiiEttffia5*«A, ffflB^MIIIEffl^ t U a5T?tt, Iff 
IBJHS[IRJS«FMIE fS 1^ tH t «t 0 m b fc ffi Effi£iEHLT*J< LttLfetOTfe!), 
MIE75 yfSffl^Tgi7"7 >fffl©fiISlttiiIi§iffl LTllIEffl^Pm L, 
IB It L T *5 < fc^ff«St«. 
[0016] 

*56HH©ff*Hl 2tc|B«©^Wtt, IfifBjaSftJS^MiEffl^fflfPt *j^t, li7*7y 
x <> tc , 3Mfl7^y^(cfeltSi9IBM*#ltSi»gP©tH^M^*a^i:LT, M IB F F 
TS»gP©m77{9^©S^^{ulB^O F DMi^C^^+t'J/etiaiL, M IB IHS 

is ib © ^ m m * s: ffl ^ t , tfr ib m m 7 5 > x n © s s m m t fy± ib m m * if ie -r 5 it ie m # 40 
tiffltscfcfcLfefeo?*'), si 18 7 5 > x c~ t k m m ^ m m m m n p © it ie fi ^ «i m t 

[0017] 

BulBJaSSfcJS^F«liEffl«fflgpjcte^TffiiEffl*«fflbT, M IB }M 18 « IE ffl ^ -t V BP tc IB It 
t«Ckkbftt©T*5, gif-^Sffl^SCfif, a{8«:ffiE^^Sil^*<tfiIB 

[0018] 

* 56 K © If * II 1 4KK«©fgg!l±, It * S 3 ^ e. It * S 8 £ IB « © & *g S ±fi M S B t in 

x. T , MIBM©7 yftlfOiSSlcli Lfcffi»©«^^SE¥ai:, M IB II S © « 77 50 
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#ffi¥SKfe^T#iE£ft;fc#*ffr5 1 o*IJRlTttl7Jt8S 1 ©X^ v^t, M fHH 
gSSP ^ . W IB If IE 7* ^ yftlB^iCfii^i^^f^^^i^tijltS 7^-n 

s> # ;p ( a / d ) g si t , mmA/vM&3(Dmti7 i i?5t)i<m i ^KttLTy-vx.^m 
5inii7-'jxis ( f f t ) tum t , tffiHffi^©^«7*^y^tc*5its^7-y 

x$StSf©ii|^5 10*IRLT(li7Jt8S20X'f7f M IB F F T S 3¥ BP © 

mswix, mmmmmjEm* -t u gp-et±, mibs/sk^ii iem^ t £ o f^m l £ 

fit IE fS * IB 11 L T *5 < d t; t; L fc t © 1? & D , If IE 7 7 y f- * ffl ^ T S 18 7 =y > f- M © S 10 

cm fa it t a m m it & m m l t ii m « * w m l , ib it l r & < ti^ffffl^sts. 

[0019] 

* 56 K © If * II 1 5 \c IB m © 56 m it , Iff IB f? l © X y f- i: tu IB % 2 © X v =f- f± , |W| C 
Si^7 >f*IJRt5 «t 5 K'MWi LTifttS C £ £ L fc © 1? 33 t> , MSMIf IE 

fi m m 3 k a 7j t s 2 o © m n # ^ c m m 7 ^ y ^ & s © m % v & %> t ^ 5 & m * m f s 
[0020] 

* 56 0j?©If 1 6 (cKKfiOfgHBtt* WIB 3 MJS^If Effifc ffl E ts ^ T , MIBIf 2 © 

v i L <Dmtim^*MmtL'C , M IB F FT^M©ffi?jfi^©MMAfS£OFDM 
i^Ct^ + t'jrSlcftlllL, Iff IB £ £ i: ffl © ft IS H * ffl ^ T , M IB £ fi 7 7 y f- 20 
M©®(i®Mfcffiffl®M*ffiiE-rsffiiEffi*J!Effi-rse:fcfcbfefefiD7fet), 31 fi 7 ^ y 

[ 0 0 2 1 ] 

*56fl£©fi*ill 7 EIB«©58HJ3&, WIBSfix-*Mp?fr^©(±i77T-^£ffl^T, 

w ib m m m js «f if ie m m m as t *s ^ t m ie is * ^ m l t , m ib m m if ie is * ^ v m k ib « 

f S C ^ ^ L fc fe © T» t) , 3Sfl7*-^*ffl^S C 7, fflfi^ff C i: * < WIB 

[ 0 0 2 2 ] 

* « HJ? © It * S 1 8 (c IB « © IS tt , W * S 3 ^ €. W * S 8 IB « © ^ « a S& M S B ic isa 
XT, 7 >r i-M^m'^^^m ZETSlf IEff^J^IB'1 LTfe < S&flff lEff^J^ €■ U 35 * € 30 
A , W IB S fl 9 x ^ Mf IE T ti , Iff IB m ffl 9 x 4 h * tH T * tH L fc }M fi 7 x ^ h *f 

L T Iff IB fi If IE f« ^ * V m T IB « * ft T ^ S II 1E T If iE f 5 d t iP A s W IB fi If IE 
ff ^ * U gPTfBIl^ ft T ^ S II iE It ?iJ T II 1E T 5 C t t L fc ©Tfe D , JSfi 7 > f- j~ 
© fig M M ^ fu IB fi M © II iE ic fm 7L X , 7>-r^«^P E g,!S^^lliE-rSf / Pffl^WrSo 
[ 0 0 2 3 ] 

* 56 K © If * S 1 9 K IB 1c © 56 W H , fff IB iM fi II IE ff ?U ^ -& U pP T? t± , O F D M fi ^ © # 

it 7 * + u 7 1 *f l t , e ^ c «> , 7 > -r ^ « ? is ^ * 11 ie -r 5 11 ie n z m w l t 

# IB tit L T < Z t tLTct><DX*$>*) . TyftifH^piiE^O F D M fi ^ © ^ 7* 

[ 0 0 2 4 ] 40 

*56HJ!©If M 2 0 Ef3«©56HJ!tt, M IB S fi II IE ^ t U SPT? f± , OFDMfi^©fi 

Lfcfe©l?fe t) , 7 >-r^*?Mlie-&ffiiE*0 F D Mfiff «ifl©»IJf 
[ 0 0 2 5 ] 

* 56 m © If * II 2 1 £ IB « © 16 HJ? , OF DMfil^f -3tilIfcH=tSI,IliI 
SBtcfc^T, #»M^?>©fi^^Sfi-rSffiS©7>x^*?^?>*fiSc^ftS7L--7 

ffjfBlia©7>x^«?TSfiLfcfi^£^LT«^^mfiM^^, ^-7^> 
FISit L < tttFlflSttflSSIS^lT^ * if ©tefgieSatfc^TSjff-r Sllit 50 
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o&m&mmm&Bt. m i 3 m m. © g m & m m m ss §& © m * m % % x ^ * ^ it ^ t m & r 

Sll©7f n^/f^'^/P (A/D) MSB*:, MfBli ft © A / D © ffi 77 x * 

;Hl^t»LT7-'JxSS^IHISOii7-'Jxgj| (FFT) MM £ , MM 
ft © F F TMMfr£ffi77£ftSffift©{i^£ffl^Tgft7x^ h*fffitSfi9x^ 
h » ffi SB t , MIB3187x^ h MET §11 Effi£I3'» L T *j < §18 II IE ffi ^ * U SB i: , 
MIB3187x^ h £ Iff IB ffi Effi^lflET SSt7X^ MfMfc, fuIBItft© F F Til 

IrI tt 3 18 T S m ^ K *5 ^ T , 3 {9 7 x J Y * || E ffi K i D If IE L T § {8 \L - A B fig £ fr 9 
[ 0 0 2 6 ] 

* 56 m§ © if * 11 2 2 \c m m © is w a , m ib § m 7 x ^ f- w m 3 x t± . ofdmi^o*^ 

*t'J7«tSi^x^h^ffflLTfe?, ttr IB § 18 7 x -Y h || iE ^ V f± . tu IB § 18 9 x 

^ h w ffi m x w ffi l ft s is 7 x ^ FtsiT, m ib § is he ffi * * u x ib it s n t ^ s 

II IE ffi £ ffl ^ T , it 7* * * U 7 « £ II iE * If 5 c £ £ L ft fe © "Z? 35 D , § 18 9 x ^ h © IS 
S =fc II E ^ 0 F D M 18 ^ © "9" 7 -V U 7 $ If -9 tl^ffffl^StSo 
[ 0 0 2 7 ] 

* & HJ3 © ff * a 2 3 \c IB ic © 18 W it , fff IB S ffl 9 X -Y h ff. ffi SB T- « , OFDMf^Ol^ 

* S f@ * It ft 9t SO L T , *0»HLftf«fllc§ftt8S»©1f^+t'J7EJtLTl 
o©3Hi7xYh£»ffiLT3o^ MM{i7xYMfE^T?«, MIBSIi^x^hPffi 
g|3 "t? P tH LfcSfl9X-< htWLt, M IB If IE ffl ^ €■ U W V IB '» * ti X ^ S If IE ffl * ffl ^ 

F D M{i^^Sft@rt©»SlJ^JS«Tlf ffilEttO F D Ml^Ct^^t U Ttttff 9 ^ 

[ 0 0 2 8 ] 

*f§H^©ff *J1 2 4 tIB«©f8H^« s WIBSMffilEffl^ t U SBT'&s OF DMf^O#f 
^+t'J7£»LT, S ft 7" v > ^ fc 18 4 I" § ffi fi fS M ^ fu IB M ffi IE f S II IE ffl * 

[ 0 0 2 9 ] 

*58HJ!©ff *il 2 5 ^IBK©f8BJ!tt, WESflffiiEffi^ ^ U g|5T*{±, OFDMf^Ol^ 

* s fi * s ft e »ibT, * © » f J l ft f « 1 1? ft t § i a © ^ 7^ t U 7 t M L T , 

§ 18 7 7 y ^ M 58 ^ T S S li II M t ffl ffi m ft m IE T 5 ffl IE ffl ^ IB 11 L T *j < d ^ ^ L 

tc t © i? £ d , ffl ie ffi fi s 18 7 ^ > ^ © m m m m ^ e t s ii m o f d m ia ^ # s 4@ w © 
^ so m m m k m ie t s ffi -e » s t ^ 5 ^ ffl t w-r s 0 

[ 0 0 3 0 ] 

* 56 K © ff * II 2 6 \c IB ffi © 58 m fi , M IB # S * ^ It 8 * T f± , Iff IB F F T m W BP © ffi 
77 18 ^ *f L T , fff IB S 18 7 x ^ h ffi iE ? II IE £ ft ft # ^ 7 ^ ^ U 7 © S 18 7 x ^ h 

«fc t> , *7>t'J7Stl&ttl)-^RHti:L/cfe©-e$f), Sfl7*-^©M*#lt* 
^7>t'J7Stfi^ tl^ffffl*tt8. 
[ 0 0 3 1 ] 

*56HH©ff *n 2 7 tiB«©Mtt, isa2 ltiatciiiiiiitis^T, a-* 

t * S 18 ^ 56 £ T S » {8 ^ 58 4 mt , M IB * *P {8 ^ 56 ^ SB ^ © {8 ^ K *f L T M 7 - 
'JxfiTSlil7-Uxgg (I FFT) mWmt, Iff IB I FFTS»gP©ffi77{8^ 
^7f O^l^tflTSf ^?*/7tD^ (D/A) £ & gp £ , MIBD/A^^gP© 

ffi777y-n ^M^t*f LT»igja?5fttjasft^»^fT^ * Emmmmm \c ns^xmtt? 
siiie77 y^mmm^^t, mmmmm^^^m^^ojm^ t^my^ y^-K^if^m 

IB F F T mwmv ffi 77 18^ «:A77 L, S 18 7 7 V f- P^ © Jg fi fa M *j «fe X3 \tL IB fa M * II IE T 
SllIEffi^^ffiTSaSi(JS^IIiEffi^ffi^^ffl^T,MIBS{8^|ffi|g0^gP^^MIB7 
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mmmmmKmm lt> MiBjs&ftjs^if lEMmtPTtt, c ©,ML/cSfi7^ >^tc 

It S F F TS»gP©m^{8^fciti : tfifHa-*{8^l8^gP^?)©{8^^A^LT, M IBS 
M ^ 58 4: gp © fi ^ £ a *P E LT, Iff IB F F T S If gp fr^ © fi ^ © ® fH E fu ffl £ ^ tfl 

l , tammmtum<Dmmmm^m^r. c © « * 11 ie t s ii ie m * » m l , m ib § is ii 

IE ffl ^ * U g|5 tc IB tit L T 33 < CfcfcLfcfcfiD-pi&tK SjE^7^f*ffl^TSi^7yf 
M © ® CM fa M E fu ffl fa M * $ ffl L T II IE ffi * * tH E , IB 11 L T to < tl^fffflfttS. 
[ 0 0 3 2 ] 

* 58 HB © If * II 2 8 £ IB « © 58 Hi! fi , IRJSSSi^^yfOtTKWLT, If * II 2 5 

tc IB « © II IE 7? £ £ ffl ^ T II iE fS * * ffl L T , Mi IB § 19 II IE ffi ^ -& 'J K IB 11 L T tJ < £1 10 
E E L fc fe © t? t> , ^T©Sfi^^>^^©®fifjiMfcfufflfHM5:fB11-rS^^9ffffl 
Sft8 o 
[ 0 0 3 3 ] 

* 18 m © If * II 2 9 tc IB © 58 0tf l± , OF D M fi * & -d T & » Jf £ M fi f S M M M ±ffi Jf 

> r -t e , w ib 7 > f - ^- « ? -e § fi l is * § is g a £ ^ it m m e . jm fi fi ^ « at fi m 
m *> w ib t y r -r m ? tc e it & m t s m ib r y f - -r m ? © s m tc m. m s n tc it m © x -r 

Iff IB It ft © X -Y >y f - ¥ ® ^ €» 'M * ti S M IB 7 > f - -f M T? 3 fi L tc fi tc 

m l t n 77 £ ti f@ « > ^-x^>Haa»feb<tttfMsia»(csia»s!!i*ff5*2 

©MISJSSS^fc^TS)ffTS«ft©S{i^»IS@m^i:, ffff3ffift©Sfi^«iI0?SgP 20 
offl7Jf#*7 , i'*/H#lc««tsa»©7tn^/fi'*;l' ( A / D ) £ » i: , Iff 

ib ffi ft © a / d m m © ffi fi t v $ ;i/ fi ^ k *f l t 7 - y x m m % ft o m ft © k m y - u 

X^« (FFT) mWmt, MfBffift©FFT^»gP^P,tfl77^nSffift©fi^^ffl^T 
Sfi7x^h^»ffi-rSSfi7x^h»tflgPi;, ffflBSfi^x^h^llEfSlliEffl^fB 

« lt*j < SfiiiiEfa^ * y mt. wiagfi^x^ h ^MtsffiiEffl-effiiEf a Sfi 7 x^ 

Ml IE ^ , Iff IB ffi ft <D F F T M m §15 ^ €. © ffl 77 fi ^ fc *f L T M I B § fi 7 X ^ Ml IE 

e>tfi^^nssfi7x^ hi? m * # it * n ? m ft © m * # it ^ w m t , tfftBffift©a^# 

ltiiM©ttt77{i^£^J?Scf- SSfix-^^fiSc^i:, fffIBSfS7x^ h * ffl gp tc *j It S ffl 
^] 14 tc M f 5 If $g « f ij ffl L T II |b] It ft T § fc © ft 7 x ^ h % W ffi T S M fi 7 x ^ h 

Mtamt, w ib s ft 7 x ^ h * ffi m t § ffi ie fa * ib ii l t *j < m ft ii ie fi * * y gp t , w 30 

IB S fi 7 x ^ h * fff IB ffi IE fS T* ffi IE * fi 5 M fi 7 x ^ h fi 7 x ^ h || IE gp i: , }M fi T S 

'tffgx-^^j^^fiSc-rs^fix-^^fiScSPt, M ib m fi x - # 4 eg gp ^ e. ffi tj * n s s fi 
7* - * tc *f l t w ib m fi 7 x 4 MiiEgp^?»tfi77^nssfi7x^ m? a & # tt * ff 5 ffi 
ft © s # # it si » gp ^ , iff ib s * ^ it si * m © tii 77 fi ^ tc » l t 3* 7 - y x u m % fi o m 

|03II7-'JXI« (I FFT) mWmt, Iff IB I FFTM»gP©tfl7Jfi^«:7y-n 

^ fi ^ tc ^ « r 5 ft © x ^ x ;p / 7 y- p ^ ( d / a ) _^ m m t , m ib d / a m. m m © m 
tiri-uvm^KiiLTmmmmmKmm&m&itfi^. * k n ^ m m * if s m m ft tc 

*J ^ T «j # L T M IB X ^ y f- ¥ S tc m is is ^ * f£ m T % II ft © K fi ^ M U U SS gP^ fff * , 

s «, © ? d , /iz-ryft^ffl^To f d m fi n * m iri ffi si fi *j j; m [«] 14 s fi -r s 

Iptfet^T, }H fi 7 X ^ h *5 «fc tf § fi 7 X ^ h tt If IE ffl tc j; D II IE L T }M fi - h *5 J; 40 
[ 0 0 3 4 ] 

HT> * 58 HJ5 © ^ ffi © B H t o ^ T H 1 ^5l7^ffi^tlitS„ 
[ 0 0 3 5 ] 

(ll©fll) 

H 1 f± , * 58 HI! © H 1 © ff^ Si tc j; 5 to |g 1 1 ,1 g I © 7 n -y 7 S M ffl <fe S 0 d © Ii IS * 
llgfti, 0FDMlf|JS©i§*Ift5Sf!?$^t, li©7>ft*?*^ 
SS7^7>tt^tL > 7>x^^*?^P>ffil^^nSfi^©JgfiMEfulB^0J«-rS 
d E tc j; t) , Ih [rI 14 fi ^ ft E T 5 o iati, O F D M ^ M 7? S tc H E T I¥ ffl * Hi W 
Bf l!TSo OFDMtltSIiti^ M x. tf , it r~f*>f 5? if 7lvffi3M/Miifi© fc 50 
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*6©~o f d Mgisfj a&ftmm. hv*v?x. 1999$) 

[ 0 0 3 6 ] 

lltfc^T, lOOtijMlfx— ^^fiicgP. 102-1, 102-2, • • • 1 0 2 - N 

a * fa if M W , 1 03-1, 1 03-2, • • • 1 0 3 - NttliS7~'Jlf S ( 

I F F T) 1 04-1, 1 04-2, • • • 1 0 4 - Nttf ~^*/7tBi'* ( 

D/A)^g|gP, 1 05-1, 1 05-2, • • • 1 0 5 — N (± 19 5ft M IS © S§ , 10 
6-1, 106-2, • • • 106-Ntt7>x^«?, 1 1 1 S F8 7 X ^ F- J¥ ffi BP , 

1 1 2 }± g {8 fit IE fS ^ -t U , 1 1 3 f± iM it <7 X -Y Ml IE M V & S o * fc , 1 0 1 tt , 1 

0 2 103CIFFT8H, 1 0 4©D/Af ftS, 1 05CSI 

18 7 7 > f 1 (i N ^ ,^ ?»5. 
[ 0 0 3 7 ] 

Sfc, H 1 (Cfc^T, S t 1 £± 1 OOCD^Mx-^^fiSc^tfe^T^fiSc^tlfc^Mx-^ 

, W t l }± l 1 1 © g {8 9 x ^ h » ffi gp r* » fcB £ n )M H 9 x h , C t tt 1 1 2 © 
{9 fit IE ffi ^ -t 'J gptn IB II £ ft T ^ fc fit J£ ffi , W t 2 {4 1 1 3 © )M fi -7 x ^ Mi IE BP © ffi 77 
Sf7x^ F> St 2-1, St 2-2, • • ■ S t 2 - NH 1 0 2©#i»#itig»f 
© tti 7J 19 ^ , S t 3 - 1 , S t 3 - 2 , • • • S t 3 - N ti 1 03©#I FFTSfgf© 
ffiTjfi^, St 4-1, St 4-2, •••St4-Nf±10 4©#D/AMg|$©tfj7J 
If ^ , St 5-1, St 5-2, • • • S t 5-Ntt 1 0 5 ©#Sf^ii0^S©tfl^ 

[ 0 0 3 8 ] 

«±© «fc a £M£ftfcMMMSB£ IS LT, KTtiltSo 
[ 0 0 3 9 ] 

1 o o © m m t* - * * $ 7- « , & i- § is m * £ gsc l , mmf-^ms t 1 # m 77 t s 

0 - is w £ , m m 7* - * ?u s t i (iit/^txf t^iH^^bifc^, nmt^^m 

it t ^ -3 fc M a ^ ffi * ft T ^ 3 o M A «\ H»»#fflM{k;ff£ ( F r e q u e n c y 
Division Multiple Access, FDMA) ?ttflSRIS7^I 
ft * ff V , ^f^lJ^iftjfa (Time Division Multiple Acc 
ess, T D M A ) 7 tt B? W US « 7 M ft * ff WF # ffl £ S ft # 3 ( C o d e Di 
vision Multiple Access, CDMA) ?ttU§^l*fr5 ffll* 1 
$ 5 o l CT, C © 1 0 0 Cllf - £ <fc tf S t 1 ©Iff - * flJ-Ctt, d © cfc 

9 * it 7 * - v -y h * # su tc pi ^ r s c ^ ti & ^ c i^tf, st i (Dmmf-^nth 

T tt , [WJ f @ fig 73" (Ift?wH <t tf B 3SS f£ 77 (Qf t*;F) fr5*S«*»7*-*?!Jtf 

3d S o 

[ 0 0 4 0 ] 

1 i i © s is 7 x ^ h» m r* t± , # 7 > 7^ -77 m ? frh m m t s it fa ^ © n is t a m % 
M»Tsfc6©ii7x^Fwt i * * m -r s o - m m k m m 9 x ^ f- « , 4@ *j j; tf e 

H*gta*i7tSSiH[f-^»5. lf7x7FWt l©*tfi^Si:LTf±^< 

oA^ffi^fes^, c © i i i © ss m 7 x ^ h w m m v a ft tc ps s -r s c t « l * ^ 0 c 

L-eSf7x^FiaUS©-I^^tttSi:, ^©cfcd&TTffi^feSo lilt 

t § is l ^ m m> a> e. © 18 ^ ^ e, , Mjg©^fa«£-f 5 0 :HTi5tift»tic 

J^t»LTffi^tt^^ltSH^/,;^-7t&SJ;^ ( :li7x^ F^f fflt§ 0 
[ 0 0 4 1 ] 

^iStSilfc^ftSo H2tc^TJ;d(c;, ^7+t U7Stgi7x^F^f£L/c 
m & , ^7>t l J7StSi)7©Si7x^ F^IfHT5iitT\ #^7^t'J7icH& 
ili7x^ h&WtMTZ t t&T*% So l2t*^tn{it7" + 1''J7#§^iLTI/^ 
o ^©ii^tfcltSjTiFS^x^f* F^SffitSC^ttt, #77^t'J7©SIil5<l;ff^ 
tl(c#9 7l>~7 7ff ©77ff ii^^StaSo HT, OFDM|^«i^7* + 
f 'JTS^FfcLfif^, iT©Ii7I-f F^fcHtStaFBCfffllitf^St* 
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[ 0 0 4 2 ] 

S2tgfj;5(C, O F DMf §Oi#ff«*S»©f «IC»IILT, ^©^SW 

x -r e £ * m t s is tc & b t ft s js & a t± , jrffi#*fcas#«©*4ijss»*ffl^sc 

i:tfH$L^o f LT, O F DMf §Of §f SSMffllc^ffllfei^, £ T © m is 7 x 

# so t s is k it , m m m k # m l t t , ^ m m t % m l t t «t ^ „ set, £ f- 7* * * 

U 7tSLTt 1 ^©gf>)x^ hti£tSCtfenIiT-feS„ £1 © if , ilf^x^ 
M:f{iifS®m 1 HI /c It £ ft 5 o C o L T » fcEj E 7 x E W t 1 £rffi7jTSo 

[ 0 0 4 3 ] 

i i 2 © g is II IE fs ^ -t u bp t* (± , i o i © # & ft 7 ^ > f- ra k ft £ -r s m m m m t? £ xs 
a m m it * n ie t s n ie ffi c t * e m l t *j < 0 ^ m m © is ^ # s # js # s -z? as s m & 

IllitttflSftS, O F D M|^Tii> c © J; 5 ft tg is it *s J; tf ffi IB ffi it © Jl S » 

# 14 * , "9" 7 ^ U 7 S t M iE t Ii c i: A s nf i T S „ ^(Dfctb, l 1 2 © & If II IE ffl ^ 
t'JST'li, #Sf7'7yf(^LT, it 7* * + U 7 « © II IE ffl * IB tit L T < 0 

, gf7"7yft^N, it^t'JTSSFHftS^, ( N x F ) ffl © ffl IE ffl * IB tit 

[ 0 0 4 4 ] 

* fc , i i i omrnvx.* hwmmtmmic. m^wm^msnc^wih, © # ai l £ # 

S © & tc It ffl IE ffl C t * IB tit E T < C , S fc , {iMM£*fET*10©fflI£fflC 
t £ It * IB tit L T < C fe rT b£ T* & § o 
[ 0 0 4 5 ] 

1 0 1 © # ft 7 7 > f - ^ It S fg fS M <fe ffi ffl fS M * ffl IE f 5 II IE ffl C t * * J6 
SSffiSft?ifiitS. CC?, ffl IE ffl C t ©f ^^ISHTtt^ Sffifc «t tffuffl^fe 

e> t> f c t & v # s t © t l r , ixffiitf-^A^So 

[ 0 0 4 6 ] 

1 l3©^{S7x^MllEgPT-tt, 1 1 l©£jS7x^b3¥M-£»ffiLfc}M{i7X^h 
W t 1 £ , 1 1 2 © 5M 18 ffl IE ffl ^ t U T* IB '» 5 n T ^ 5 ffl IE fit C t T? ffl IE T 3 „ }M 7 
x E W t 1 *s cfc tJ 1 ' ffl IE ffi C t # , ^ f n II « S r - * T* fe 5 if , Sl^x^EWt 
1 t II IE ffl C t © II « S W V ffl IE T 5 d t ^ nl f g T? S „ ^ LT, iM « 7 X ^ 

E W t 1 * ^ 7 4^ * U 7 « W B E , [WJ « tc II IE ffl C t fe it 7 * -V U 7 « (c IB '» L T V^S 
« © , 1 1 3©SM7x^hfflIE^^?,tEtJ^nSfflIE^nfcSM7x-YhWt 2 £ & 

[ 0 0 4 7 ] 
[11] 

^2-«(/)=^1-«(/)-0-r(/), [» = 1,-,JV; / = 1,-^] 

[ 0 0 4 8 ] 

CUT?, N(i7l/-7yftC*?tT?fe!), FBOFDMi§OD-^+t'J7»*/7L 
[ 0 0 4 9 ] 

^ tc , 1 0 1 ©Ii7~7yfE$)lt§lffi<:^^TlitS„ #S{i7^>9 L ^*fiScET 
l^S, 102©a^#lt?HWgP, 1 0 3© I F F TSSS> 1 0 4 ©D/Af fi, 10 

5 ©^{f^MSMcMtt^n^ nra c-pss. cc-ettftiLtiNgi 
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[ 0 0 5 0 ] 

l o 2-N©S#fi-W-iBJ*SB-pf±, l o o ©SH8x- * MSP^ S ffi 77 * nfcSHIx- * 
S t lt^fLT, 1 1 3^5ffl^2tlfcli'7I-l'bWt 2K«fc»3a*#lt*ff5o SHI 

t* - * s t i t5itfsf^x^ hw t 2 1± , ?ft?nnif-^-fesi^, a « st » 

K J; D S * it If M W * n 5 C t # Rj ffi -p & § „ cc?, OFDMi^C^^+t'J/ftt 

sis^x^ h w t 2 ^s^*nT^s«-&(cfcits, i o 2 © s tm^w- s » ^ © » ©« 

m K ~D ^ X , H3*ffl^T-«|!&iBitSo I3tt5^t, 1 0 2 Bl^ftltif STfe 
D , 1 0 2 - A f± m 1 © B m / M ?IJ ( S / P ) £ m §P > l 0 2- Bil$2Ol^/M^J ( 

s/p) i 0 2- ctt^nfniiS7$s. s t 1 a 1 oo©sif- 

^ M ^ ^ ffi 77 £ tx 7c SIS x - Wt 2 f± 1 1 3<D&m?x.-( bffisE^frZmtllEti 10 
7c & {8 9 X / h T D , S t 2©i*f>f^*nftSif-i'*(li7JtSo KTK1 0 2O 

[ 0 0 5 1 ] 

- IS W £ , S fa x - # S± Bf ^ ^lj © x - # t? & 0 , St 1 fc B# $ flj t* - £ "p <fe 5 o OFDM 
{9 ^ © it 7* * * U 7 « £ }M IS 7 x J h * IS S -r 5 if fc {± , 18 x - # S t 1 £ +J- 7 * * 

nj fig V ib S o CtlSSStSftftlC, 1 0 2 - A © gf 1 CD S / P ^ & V , 0f M W £ B 
T'fe§Slf-^S t 1 * , it 7 * * U 7 « *f JS L 7c M ?0 * g 19 x - # £ lg & T S 0 1 

0 2- B©!f2©S/PM^t5^T£>, Si^x^hWt 2*t^tt 'J 
f-^tlItS 0 1 0 2 - C CD S * t§ 7 ti , M m it S n 7c ?M ft X - # S t 1 <fc tf jM If 20 
9 X / h W t 2 * , ?nftl^^+t'J7S(Cf»t§ 0 £Stlf#§©tti77x-^S t 2B 

# © £ a £ * f C V t 3 o 
[ 0 0 5 2 ] 
[ft 2 ] 

Sf2(/-)=Srt(/>M2(A [/" = 1.-,F] 

[ 0 0 5 3 ] 

CC?, f Sf^ttU7#§*a?bT^5. S 7c , gif-^ S t U'iffSf^x^ 

h W t 2{4-»W(C«*«7*-^7feS^e, 1 0 2-C(Of»^fm*f»^Rt3n 30 

So fie -3 t , i 0 2<Dm&mfmn&<D&ti@ws t 2a, +>- 7 * * u 7 so © n ^ * m tj 

tSCfctfnfli^feS. Li 1 L, AtiMff-^S t lt^7^t'J7« 

fc M ?U 7* - ^ (c S » L fc m fiic 7 S ifi , :hlcU£t8ctttfti\ ilif-^s t l * 

m?ux-*©££t?, vy^t'j7S©if^x^ h*a*#ifrsci:^prtgft*fi8 

[ 0 0 5 4 ] 

^ , 1 0 3 © I F F T M W 3 V t± , 1 0 2 0i^fttj-If 35«tti^f-^ S t 2 tML 
T , ffi7-'jxll^ff9 0 l lT% Si7-Ux^«cDHT*^?£^LTtt, If it 7 - U X 
li^if t Slitf, If-W^H^iSIWaiaMo^jb^ieffiS^-yxSSI (I FFT) 
$ Ll/\ C C X f± , I F F TfcMtSffflftSJitif Rt8 0 * fe , H 3 K 7jk ~? j; 5 E , 40 

1 0 2©S&tttfS!M©m^x-*S t 2 9" 7" * + U 7 « © M r - if X fe 5 ±1 £ 
, 1 0 3OI FFTl»gp-ei±, f©i?Jf-^©SSl7-'Jxigf^f^ 0 $f ;> S 
t 2 tfBf&flJf*-* -ess «•&(<: tt, -JSB^J/M^J (S/P) lEMfTt^M^iJx-* ^ 
Ltl7-'jxli^fj9. fit, l7-'JxIS^ff- 3 ftgl, Bfra&^iMMx-* 

s t 3^m77-rSo s t 3{43*jfiD«fc5ic^-rcfc^-e#So 

[ 0 0 5 5 ] 
[S3] 

^3(/)=F-'{5/2(/)}, (S/3(/) = 5/2(/)) 
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[ 0 0 5 6 ] 

cc?, FT ( - 1 ) l£M7 ~ V ill^it. ii m m % tt H jg T? & S 

, ISSSilciO/TtctktS, 1 0 4©D/Alfti-f(i, 1 0 3© I F F TIS 
gpfr 5 © ffiTj Bf «IIif - * S t38, fi'^/Vi^^5 7tn^ifE8«t8o 

i o 4 © d / a m m m © m ts m % s t 4i±, r^-n^^ma^snni^-efeSo 

[ 0 0 5 7 ] 

i o 5 o>m ir sre u N 1 o 4 © d / a &»m(omtimn-e& s r -r n ^r? 

cosipicii, 7^/H4i!tfS8o fbt, 1 oeo/yff*?/! 1 ^ 1 0 sell 

6 is © g§ as © m 7j is ^ -e s » s g is m ^ s t 5 * j& if t s 0 

[ 0 0 5 8 ] 

l <i t\ 1 0 5 © m in ^ m Hi 0 ss a , ^ < © 7 -r n ^ 0 ?§ -z? « s n s 0 £ © £ 5 * 

7 n 9 © gg T? fct , « ? g f* K ft s ffl {* M ft if K j; <o # St fl 7 7 y f- n K *J ^ T # 14 fig 
M 56 £ L D , £ , llfflgg^Jf M © S itiS^flUDif SftO # 14 K 32 ft 

is ^ * st is t s <t a ft « ^ e « , ± a © .j; 5 ft & m m 7° ? y f - © & tti n m 14 fi m t ft ^ r 

[ 0 0 5 9 ] 

Lnsosi^e, #7 >f t if fif'tt^ as m 7 x ^ m? & s l fc jg s {4 ffl m 4$ ^ m n 

TISV\ HWS:h*-A;^-ytf#f.nS<*So S fc , J£ # $ ft ft ^ * &t m t s ±1 
#14flM©JaM#ttfr 6, S2£»K <fe •)Sftofct*-i,/^->tffS?tit 

[ 0 0 6 0 ] 

cc?, 1 0 5 <Dmm%Mm®t&mK%vzmm&&%&xftiLm&9)0®te&ftmit2i<D 

[ 0 0 6 1 ] 
[» 4 ] 



[ 0 0 6 2 ] 

S3t»4*ffl^5i:, 1 0 5©iMMM0M©m^Tfe5)M{8{8^S t 5tti^©j; 
o K ft S 0 

[ 0 0 6 3 ] 

[15] 

Sf5(/) = tt2(/)Z(y) 

=^i(/)^i(y)c(/)-z(/) 

[ 0 0 6 4 ] 

t 5 — N {4 & © cfc o (C ft S 0 
[ 0 0 6 5 ] 
[» 6 ] 

S/S-JV(/) = St\{f)- Wti-N{f\ Z-Nif) 



[ 0 0 6 6 ] 
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[ 0 0 6 7 ] 
[» 7 ] 

St5-N(f)= SA{f)- WtU {/)■ Z-l {f) 



[ 0 0 6 8 ] 

|6t5iffi7fr^ #7>ff *f^5fti?tl51ifl^S t 5 - 1 J; S t 5 - 
Ntli, is is S t 1 ti*<tlj-fc#li^7>f ©Il^x^hWt 1 - 1 fc* «fc tf W 
t l - NttWE, 1 o 5©3Mfl3S*ft«liIBa5©®(iffifflSS!i#tt-pfeSZ - 1 t Z - N© 10 

gi^fes. z-iteityz-Ntjco, g ft 9 x ^ h w t i v u m l tc e - h >\ z - y 

[ 0 0 6 9 ] 

* tc if ie m c tssi&s^sico^TiiifitSo n ie ffl c 1 1± 1 o 5 © at is % is is © & m 
© s cm fu ib n m © m m # 14 * tk m l , © tt * 11 ie t s & © t? % s ^ 5 , 1 0 5 © m 

<fc^4^atf*a 0 H 4 ^ffl^Tlit 2>o I 4 tfc'^T, 1 0 0 ~ 1 0 6 «fc tf 1 1 1 
~ 1 1 *Hffi©BSItj;SM|ga±ffiMS«©^ny^01?feS01tfHlc©y 

n7?^CTfe') 1 ffltEfcUCfcOf&S,, 04tfe^T, 1 2 2 {4 If IE 7 5 > f" IS £§ 

0 Eg as , 1 2 3S7tn^/f^^;l/ (A/D) 1 2 4ttIl7-'JlIS (F 20 
FT)^M, 1 1 4(4iSa(5»iEftttHS?*S. 12 114, 1 2 2 © ffilE 

7 7 > ^ IS IS 0 M , 1 2 3©A/Dl«gP, 1 2 4©F F T ?H W 33 £ i; & fc II IE ffl 7 

[ 0 0 7 0 ] 

* fc , H 4 (C ^ T , S c t 1 (4 II IE ffl 7 ^ > f- tc it jg A 77 L ft 3S ffl is % , S c t 2 (4 II 
IE7^y^M0g§S3©tti7j{i^ Sct3(4A/D^»gP©f±i77lS^s S c t 4 (i F F 
T?gM©ffi7j{i^ C tt±HS»JS«F«iEffi«tHBPfiDtH^fi^T'feS 0 

[ 0 0 7 1 ] 

caii, m 4 tc *5 ^ r i o i © m m 7 v > f - 1 i 2 i © ii ie ffl 7 v > f- © is m , *? «t t? 

1 0 2©S##W-*g*ap©m;*jfc 1 1 4©Sfc»JS«ffiIEffil&ffia5©J|gJI§£^LTfc5£ 30 
5tC, SNgfT 1 ? >^tc IT SffiiEffittffi^ffi(CO^Tlttra*ff 5 c ffi©Sl7*7>f 

t I L T B > 1 0 lfflli7*7>f t 1 2 1 © II IE ffl 7 v > © IS Kg , «fc tf 1 0 2 © S 

* # it $ * © m 77 1 i i 4 © m m m it g n ie a t* m m © is is £ m * s c t £ £ d , ^ © 

[ 0 0 7 2 ] 

1 0 1 - N«S18^7>f (cIAST^S7>ft«f ^«5^t„ 7>fflf 
KJRtfoT^fclRK*, 1 2 l©IHEffl7^>5 L ©A7Jt|g|g-rSo ChtiD, INI 
i7*7yf©iiflf5|S t 5 - N (i , II lE ffl 7 v > f - © A 77 is ^ S c t 1 t ft 5 0 I 6 f 
^ L /c 4 9 t , ffllEffl^JftV^lloS 0 C = 1 ©ig^tc (4, S c t 1 tt&CD <fc 3 £ fc S „ 

[ 0 0 7 3 ] 40 

[» 8 ] 

s c /i(/)= sts^(f)=sti(f} m\-N{f)-z-N{f) 



[ 0 0 7 4 ] 

d © a 77 is s c t i t4 m m m w. m. is -c & s 0 1 2 2 © 11 ie 7 5 > f - is is © & bp t? t± , 
© ffi tc 7 4 % ft h © m a ^ # * n s o c © 1 2 2 © 11 ie 7 7 y f - is is in as f± , 105 

©Hi^MISlHlSSa3^ra«, ^<©77"n^®SStcj;D*l?Sc^nT^Sc 7t0^*fC 
#tt^5>, 1 2 2 (Dm 2 ©M@MtCt4jaM#ft^£CT 5 „ ^©SSSC^tt^ 
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[ 0 0 7 5 ] 
[» 9 ] 

Zcij) 

[ 0 0 7 6 ] 

m 8 t m 9 cfc D , 122 ©MiE7 ? 6 ffi^fg^ S c t 2 tt & CD «fc 3 K * 

5 o 

[ 0 0 7 7 ] 

imi o ] 

5^2(/) =&/l(/)-Zc(/)-^l(/-)-^l-iv(/)-Z-w(/)-Z C (/) 
[ 0 0 7 8 ] 

1 2 3 © A / D SMTtt, 1 2 2<Dffim7 7>?mii§lM&&frt>mtl-$tl&7i-U?m 
S c t 2 £ , x v> ^ ;W9 ^ S c t 3t^»t5, HE?, 1 2 3©A/DMg|3k:ffl^ 

a sp a i o 4 © d / a m. m mt m c +>- > 7° u > ii js t? r o m sn l & -r # ;Wi ^ s c t 

[ 0 0 7 9 ] 

1 2 4 © F F T m. W 3 tt , 1 2 3©A/Dl«Si!)^ffl^Jnftf^^^i^S c t 3 
57-'Jxl«LtaiISff-^S c t 4 £ tij 7J 1~ S 0 COMS«ff-^S c t 
4*1 1 4 ©JSMMIf lEMffiSMc Atj^So 

[ 0 0 8 0 ] 

$ fe , 1 0 2©M&fttf?fllf0P©tij7jffl^S t 2*. JiMMx-*S c t 4^U< 

l77>fC|^S t 2 * A 73 f S o CCTJIi, »N3Mfl^5>^(CO^TffiiEffittffi* 
fr^Tl^CT', fl^S t 2 - N * 1 1 4©)lS^jS^ffiiEfi^ffi^tA7JTSo 
[ 0 0 8 1 ] 

i i 4 ©jsMMffiiEfifttfia^fi, mm?? >^ i o 2 1 few-ss^tf w-^M©tn 
Tjfi^s t 2*aqs^bT, ffi ie m y° ? > r 1 2 1 5, © ft ^ s c t 2 © m m Mi f a 

[ 0 0 8 2 ] 
[SI 1 ] 

hN{f)=Sct4(f)iSt2rlf{f)J 

= St2-N{f\ Z-N<j)-Zc (/)■ (St2-N(f))' 
= \St2-N(ffZ-N(f)-Zc(f) 
= Z-N<j)-Zc(f) 

[ 0 0 8 3 ] 

d © «fc 5 tc * a> tc m mm m t am m m © m stttt h ^ mmm c 1 a # © <t 5 t * » s 

[ 0 0 8 4 ] 
[II 2 ] 
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= /z-N(j)-Zc{f) 

[ 0 0 8 5 ] 

LCi^E, 1 0 1 - NCHNlfy^yf t^Lt, 1 0 5 - N © )M fg ^ M M © 8S SP © 

® 4@ fa it «fc rf & ffl fa m © m m m # tt £ if ie t s if ie « c t - N^t^tu^^ts 

o * L T , IfttfJLfcffiiEffiCt-Nfcl 1 2 © £ {§ II I fi ^ €■ U 0P t A 77 L IB It L T 33 < 

*f L T d © ffi IE fS & m W] W * ff 5 d i: K «t <9 , 1 1 2 © & f= M IE fit ^ * U BP K f± £ 7* 5 > 
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